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Abstract 
This research intends to explain more on brand choice particularly related to the consumer s sensitivity towards price 
changes. Theories and principles of behavioural economics specifically the matching law, are utilised in this study, 
as they explain more about brand choice. It examines and elucidates why consumers choose a certain product/brand 
and what influences them to do so. Price, an obvious source of explanation in behavioural economics has not been 
systematically related to brand choice other than in the context of promotional campaigns which are short-lived 
tactical exceptions to marketing strategies (Ehrenberg et al., 1994). Price differentials among rival brands are usually 
assumed to be too small to influence the patterns of brand choice. A sample of 200 respondents are obtained from 
the panel data; A.C Nielson Company where each of them bought the four products; baked beans, fruit juice, yellow 
fat and biscuits within 52 weeks. The analysis of the data in this research is done individually and quantitatively In 
order to elucidate in detail the decision mechanisms engaged by consumers in making choices, the theories and 
methodologies used by behavioural economists are where three analyses are conducted which are matching, 
maximisation and relative demand analyses. The results show that, at individual level, (a) consumers' purchasing 
patterns show matching, (b) consumers maximize returns where each individual are proven  to be having different 
influences throughout their everyday consumption.  
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1. Introduction 
Behavioural economics is defined as a commitment to empirical testing of the neoclassical assumptions 
of human behaviour (Simon 1987, p. 221). It emerged as a sub-discipline of economics. The traditional 
classical and neo-classical economics rest on assumptions that people have rational preferences and 
maximise utility based on full and relevant information. Economics has not simply been the study of the 
allocation of scarce resources but rather has been the study of the rational allocation of scarce resources 
(Simon 1983, p. 445). It is well known for its analytic approach, where great emphasis is placed on 
mathematical model and formulation. Individuals, according to economists, are bound to behave in a way 
that could maximise their utility or self-interests. According to Simon (1983), traditional economic theory 
assumes an individual as an Economic Man ; a rational individual who has knowledge of every aspect of 
his environment, is well-organised with a stable system of preferences and good at calculation; all of 
these criteria enable him to reach the highest point on his preference scale. The Economic Man is 
described as being rational in the pursuit of his self-interest, implying that individuals behave in order to 
maximise utility (Herrnstein 1990a). Rational behaviour itself is behaviour that maximises utility and this 
utility can be equally substituted with pleasure or well being (Rachlin 1980). Criticisms have been made 
of this theory, as humans are believed to behave irrationally when it comes to making decisions. They are 
limited by a number of constraints; thus the economist s view on rationality and optimisation are said to 
be misleading. Rachlin et al (1976) argue that if basic axioms of demand theory like more is better than 
less are not even consistently observed in animal behaviour studies, these principles are likely to be even 
more inappropriate in the context of human behaviour. Economics has traditionally been concerned with 
what decisions are made rather than how the decisions are made (Simon 1982). 
Herbert Simon in the 1950s took a step in reunifying psychology and economics. Cognitive psychology 
was then brought back to shed these arguments and created interests to the economic theory. Theories of 
bounded rationality were then introduced by Simon (1957) as theories that incorporate constraints of the 
information-processing capabilities of the individual. According to this theory, people do make rational 
decisions but within certain limits and these limitations include time, money, information, and so forth. 
Economic concepts are applicable and significant in behavioural analysis. Similarly, the behavioural 
approach can be applied meaningfully in economic studies. Thus, a combination of both concepts and 
theories employed could lead to a greater understanding of the interaction between behaviour and the 
economic variables and is held to be able to explain human behaviour, with promising findings and 
outcomes. Behavioural economics was established on the basis of psychology and economics with the 
intent to investigate actual human behaviour constrained by their bounded rationality (Simon 1987).  It 
combines the theory of economics with the content of operant psychology (Winkler and Burkhard 1990) 
in an attempt to explain the theory of economics with psychologically and cognitively approach. It lies 
between the disciplines of pure economics and psychology. The two principal objectives for bringing 
psychology into economics are broadening the behavioural basis of economic analysis and expanding the 
limits of applicability of economic theory (Albanese 1988, p. 10). Behavioural economics refers to the 
area of economic research concerned with predicting and controlling human behaviour (Kagel and 
Winkler 1972) and reveals human limitations and complexities in its investigation and experiments. It 
promises empirical techniques and findings in the pursuit of understanding and predicting how consumers 
allocate the available economic resources for purchase and consumption (Pratt 1972). 
1. The Matching Law  
Rachlin et al (1981) state that all behaviour is choice behaviour; hence, the objective of behavioural 
psychologist is to predict behaviour in making choices. Herrnstein s General Matching Law (1970) predicts 
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that organism will match their behaviour to the relative returns from the environment, rather than maximise, 
or exclusively selecting the option with the highest rate of return. In fact, this is a departure from the 
traditional economic theories of consumption that equate maximisation assumptions with rationality 
(DiClemente and Hantula 2003). Matching is a relationship between a pattern of behavioural choices among 
alternatives and the pattern of reward to which those choices lead (Foxall 1999). It is a theory of choice; 
therefore matching is also defined as the tendency of individual organisms to allocate responses among 
alternatives in proportion to the reinforcement obtained from each - is a well-documented phenomenon of 
both non-human and human responses in experimental contexts (Davison and McCarthy 1988).   
The rate of responding is similar or equal to the reinforcement rate; therefore, matching is about equality. The 
matching law is able to explain and interpret even complex behaviours. It has been utilised as a rule of human 
choice in a wide variety of settings (Schroeder and Holland 1969) . It helps us to understand the reasons why 
a human being is unable to resist temptation, and thus does not make a better choice of action which would be 
beneficial in the long run. Humans are known to be continuously facing various alternatives to be chosen. 
These alternatives come with different qualitative reinforcers which then require a different kind of actions or 
responses. The matching law is a quantitative formulation describing a proportional relationship between the 
allocation of an organism s behaviour to two concurrently available response options on the one hand and the 
distribution of reinforcement between the two concurrent behaviours on the other hand (Herrnstein 1961). In 
other words, a person will distribute his/her behaviour or action towards the available alternatives at the same 
ratio with the available reinforcements.  
In order to obtain accurate predictions from matching law, the estimation of the number of reinforcements and 
how these reinforcements can be affected by changes in both the response rate and amount/length of time 
must be determined. The equation is referred to by Herrnstein as matching, and presents a useful framework 
for the analysis of consumer purchasing behaviour. Baum (1974) later proposed the matching law as  
 Bx + By  =  b (Rx  /  Ry )s 
                                                                                                                                                           
where B is the response, R is the reinforcement, b represents bias and s represents sensitivity (Baum 1979). b 
or bias represents the intercept and it is considered to be absent when the above equation is re-expressed in 
logarithmic form. Bias is the result of a deficiency in experimental design rather than a shortcoming of the 
experimental subject; it represents a failure to take account of all of the independent variables that influence 
preference and declines as relevant independent variables are increasingly taken into account (Baum 1974). 
The value of b when it is deviated from unity shows a preference for one alternative or choice from the others 
regardless of the rates of reinforcement where else a value of b greater or less than one indicates that 
preference is biased by some unknown, but invariant, asymmetry between the alternatives (Baum 1974, p. 
233) providing that the reinforcement rates for each responses are equal. In a marketing context, bias may 
result from the positioning of alternative brands within the supermarket, the positioning and space allocated to 
different brands on the shelves given over to the product category, the positioning of substitute and 
complementary products, stock-outs and so forth (Foxall and Schrezenmaier 2003). The parameter s (slope) 
of Generalised Matching Law resembles the measure of substitutability (Rachlin 1980; Rachlin 1982; Green 
and Freed 1993; Foxall 1999). The slope of s = 1 denotes a perfect substitutability; therefore, when there is an 
increase in product X s price, we can see an increase in the demand for product Y. Matching is found when 
both reinforcers are substitutes (Davison and McCarthy 1988). Sensitivity is in fact, a measure of under-
matching or over-matching. A deviation from perfect matching shows individuals favour richer when s > 1 or 
individual favour poorer when s < 1 (Foxall et al. 2010). A subject is said to be exhibiting under-matching 
when it disproportionately chooses the leaner schedule of reinforcement where the s slope is less than one ( s 
< 1).  This occurs when the response rate is lower than the reinforcement rate. Fisher and Mazur (1997)  state 
that the most common explanation for under-matching is that subjects switch back and forth too frequently 
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because the apparatus may accidentally reinforce switching. Davison and Jenkins (1985) claim that under-
matching could occur when subjects fail to detect which of the responses produce each reinforcer. On the 
other hand, the behaviour of a subject who disproportionately chooses the richer schedule of reinforcement is 
then exhibiting overmatching or s > 1. It occurs when the responses are greater than the reinforcement 
proportion. Hence, the behaviour allocated is more than the reinforcement earned. Low sensitivity to 
reinforcement schedules may arise because the subject is unable to discriminate between the alternatives 
sufficiently well, particularly if there is no delay in reinforcement when responses are allocated to a new 
choice (and are therefore, controlled by a different schedule), and because rates of deprivation differ between 
the schedules (Baum 1974, 1979). Anti Matching on the other hand, is the opposite of matching, whereby two 
items are not substitutable with each other; in fact, they are independent from each other (Schrezenmaier 
2005).   
2 Methodology  
Participants were taken from the AC Nielsen Homescan data which consists of 10,000 respondents randomly-
selected from UK households representative of population. A total of  1600 panellists who made purchases of 
four fast-moving consumer products; baked beans, yellow fat, fruit juice and biscuits purchased within a year 
(17th July 2004 to 15th July 2005) is analysed in this research. As this research attempts to study the pattern of 
consumers buying behaviour across products, the data have to be sorted accordingly, and only panellists who 
have purchased all the four product categories were chosen. Therefore, 200 panellists were chosen randomly 
and calculations were made for the descriptive analysis. Ultimately, from the 200 panellists, it has been 
acknowledged that some of these panellists were found to be extremely light buyers; with only one or two 
purchases recorded within a year, which contributes to the lack of data points. Hence, these light buyers had 
to be rejected as this research attempts to employ an individual analysis. It was then decided that only 20 
panellists who had purchased all the four products and made at least 5 purchases for each products would be 
selected and analysed individually, whereas the 200 panellists were analysed aggregately by applying the 
behavioural economics approach. The main analyses conducted are matching analysis, relative demand 
analysis and maximisation analysis derived from behavioural economics approach.   
Matching analysis is carried out to measure the substitutability of brands where the relationship   between the 
amount bought ratio and amount paid ratio is examined and plotted in a graph. Both the sensitivity and bias 
are shown in the matching regression model and is represented by the slope and intercept values. A slope that 
falls within 1.10 and 0.90 is considered as matching; under-matching if the slope falls below 0.90, while a 
value of over 1.10 is regarded as over-matching. Anti-matching conversely, is represented by a slope of less 
than 0. For relative demand analysis, all elasticity coefficients are calculated using relative values of price and 
quantity where both relative values of quantity and price are calculated by dividing each quantity and price by 
the average quantity and average price accordingly. The relative demand analysis will assist researchers in 
determining consumers price sensitivity as an increase in price will usually reduce the amount bought by 
consumers. A downward-sloping demand curve, which is represented by a negative value of Beta, indicates 
that increases in unit price reduce the quantity purchased of a produc. As this research applies individual 
analysis, it is to be noted that the data points tend to be scattered rather than clustered vertically, as shown by 
the aggregate analysis. Nevertheless, the data points can still be clearly seen as to be either on the right or left 
of the 0.5 mark to indicate whether the consumer maximises or vice versa. These three analyses are carried 
out for each respondent, by applying regression techniques using both Excel and SPSS software.  
3 Findings   
Based on the 200 samples, Table 1 exhibits the total number of both the sole purchasers and multi-brand 
purchasers for all the four product categories. Multi-brand purchasing, as expected and as stated by Ehrenberg 
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and Uncles (1999), is found for all the products. In fact, each of them attracts an average of 88.8% of multi-
brand purchasers, signifying that most consumers prefer to have variety in brands. The percentage of sole 
purchasers is less than 10% for fruit juice, yellow fats and biscuits. This is in line with Ehrenberg and Uncle s 
(1999) research stating that most consumers practice multi-brand purchasing and only a small proportion of 
buyers (approximately 10%) are 100% loyal to any particular brand.  These brands usually have near-identical 
physical formulations and perform identical tasks, so consumers can typically exchange one brand for another 
as the benefits gained from one are directly substitutable with those provided by others within the repertoire 
(Foxall, 1999). However, for baked beans, the percentage of sole purchasers is 24% which is higher than the 
others. It is found that most of the consumers tend to be loyal to a specific brand, which is Heinz; preferring 
its various brand line extensions of baked beans.  
Table 1: Number of sole purchasers, multi-brand purchasers  
Matching has been observed in consumers who purchased fruit juice, yellow fats and biscuits, which 
means that the brands are substitutable and consumers would usually select the cheapest brand within 
their repertoire set of brand. As most consumers engage in multi-brand purchasing, they have the 
advantage of having a wide range of brands, of which the price and quality range from the lowest to the 
highest. Consumers can therefore easily switch their preference to another brand which he/she perceives 
as equal in terms of price and utility outcomes. On the other hand, under matching has been observed for 
baked beans which can be expected as most consumers prefer and are loyal to Heinz baked beans. 
Relative demand analysis assists researchers in discovering consumers price sensitivity towards a 
product. A downward sloping demand curve, which is represented by a negative value of Beta, indicates 
that increases in unit price reduce the quantity purchased of a product. For baked beans, the downward 
slope of the demand curve is apparent for most of the consumers, which is rather a surprise, as most of the 
consumers are willing to pay higher prices for Heinz brands than for others. Nevertheless, it was found 
that this scenario was attributed to the fact that Heinz itself has various brand line extensions; thus 
consumers can be seen as switching to other Heinz brand lines in response to the price changes. A 
positive value of Beta with upward sloping of the demand curve, was obtained from the analysis carried 
out for other product categories: fruit juice, yellow fats and biscuits, which signifies the in-sensitivity of 
the consumers towards price changes. This might be attributed to the multi-brand purchasing pattern 
shown by the consumers, selecting brands ranging from the cheapest to the most expensive. Consumers 
are switching from brand to brand, selecting expensive ones even on the same shopping trip just to have 
several brands with different benefits in terms of quality and price. Maximisation analysis, posits that an 
individual would always seek the best value or in other words, choose the cheapest alternative. For 
maximisation, most of the consumers can be seen as maximising when purchasing all four product 
categories. From the empirical results it can be concluded that, overall: 1. Most of the consumers are 
multi-brand purchasers. 2. Brands for fruit juice, yellow fats and biscuits are substitutable and consumers 
tend to choose the cheapest brand. 3. Brands for baked beans are not substitutable and consumers prefer 
to spend more on highly differentiated brands such as Heinz. 4. Consumers do maximise in purchasing,  
No. of sole 
purchasers 
No. of  multi-
brand purchasers 
No of sole purchasers 
(brand line 
extensions) 
No. of multi-brand 
purchasers (brand line 
extensions) 
Baked Beans 48(24 %) 152 (76%) 41% 60% 
Fruit Juice 20 (10 %) 180 (90%) 25% 76% 
Yellow Fats 16 (8%) 184 (92%) 10% 90% 
Biscuits 6 (3%) 194 (97%) 6% 97% 
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not solely on the utilitarian reinforcement but also on the informational reinforcement. The three analyses 
display interesting consumer choice patterns; however, a better understanding can be gained from the 
matching and maximisation analyses compared to relative demand analysis. The low value of adjusted R2 
and Beta signals the need for a better method to examine the price-quantity relationship. 
                    
Matching Analysis (Cons 8)-Fruit Juice                       Matching Analysis (Cons 3)-Baked Beans 
                      
Rel. Demand Analysis (Cons 5) - Fruit Juice       Rel. Demand Analysis (Cons 8) -Biscuits  
                     
Maximisation Analysis (Cons 8)- Yellow Fat                       Maximisation Analysis (Cons 4) -Biscuits              
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Summary 
In conclusion, analysis done individually in this study supported the earlier studies, as matching and 
maximisation was found in most of the products, although there were different results for baked beans 
and yellow fats. Nevertheless, the under-matching pattern and the fact that the consumers are not 
maximising monetary value when purchasing baked beans and fruit juice were also discussed where it 
was found that consumers maximise not only utilitarian but also informational reinforcement. Techniques 
that were developed earlier by behavioural economists are employed to analyse the patterns of consumer 
choice, particularly those occurring in the real market of supermarkets and grocery stores. Just as brand 
choices were generally marked by ideal matching and maximisation in the previous studies, the same 
pattern was found for most of the consumers in this study; purchasing fruit juice, yellow fats and biscuits. 
As the previous analyses were done aggregately, the analyses in this research were carried out 
individually in order to obtain more robust findings.  It is believed that each consumer might have 
discrepancies which need to be explored and investigated. This analysis would assist in giving a clear 
picture of the behaviour of individuals, as each individual has different influences on their everyday 
consumption. Hence, individual analysis in this research is predicted to be able to contribute more to 
determining and understanding the underlying factors that motivate and control the patterns of 
consumers brand and product choice. This study can be considered as an extension of the earlier studies 
by contributing to the robustness and reliability of the research.  
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